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ABSTRACT
Individuals who identify as lesbian, gay, bisexual, transgender, queer, and otherwise non-
straight and/or non-cisgender (LGBTQ+) have often not felt welcome or represented in the 
biology community. Additionally, biology can present unique challenges for LGBTQ+ stu-
dents because of the relationship between certain biology topics and their LGBTQ+ iden-
tities. Currently, there is no centralized set of guidelines to make biology learning environ-
ments more inclusive for LGBTQ+ individuals. Rooted in prior literature and the collective 
expertise of the authors who identify as members and allies of the LGBTQ+ community, we 
present a set of actionable recommendations to help biologists, biology educators, and 
biology education researchers be more inclusive of individuals with LGBTQ+ identities. 
These recommendations are intended to increase awareness of LGBTQ+ identities and 
spark conversations about transforming biology learning spaces and the broader academ-
ic biology community to become more inclusive of LGBTQ+ individuals.
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INTRODUCTION
LGBTQ+1 individuals are estimated to comprise approximately 
10–15% of the population in America, and 20% of millennials 
identify as a member of the LGBTQ+ community (GLAAD, 
2017; Kann et al., 2018). It is estimated that LGBTQ+ individu-
als make up ∼9–16% of undergraduate biology classrooms, and 
about half of college science students have reported that they 
are close with someone who identifies as LGBTQ+ (Cooper and 
Brownell, unpublished data2).
The LGBTQ+ identity is a potentially concealable stigma-
tized identity; LGBTQ+ individuals have been discriminated 
against and marginalized both historically and presently in 
certain contexts (de Monteflores and Schultz, 1978; Reynolds 
and Hanjorgiris, 2000). The stigma associated with this iden-
tity can result in LGBTQ+ individuals struggling to accept their 
own identities, which can in turn affect whether an individual 
is comfortable sharing their identity with others (Kinnish 
et al., 2005; Morgan, 2013). Internalized stigma can nega-
tively affect a person’s well-being, because it is a significant 
contributor to psychological stress (Quinn, 2006; Mak et al., 
2007). LGBTQ+ individuals may conceal their identities for 
fear of being harassed, discriminated against, or feeling phys-
ically unsafe (Chrobot-Mason et al., 2001; Quinn, 2006; 
Goffman, 2009; Orlov and Allen, 2014). These risks are likely 
greater for LGBTQ+ individuals who hold other marginalized 
identities, such as racial/ethnic minorities (McBride, 2014; 
James et al., 2016; National Public Radio et al., 2017). As 
such, individuals in biology who identify as members of the 
LGBTQ+ community comprise a marginalized and potentially 
at-risk population.
Prior research has identified that science, technology, 
engineering, and math (STEM) fields foster particularly het-
eronormative environments (Bilimoria and Stewart, 2009; 
Cech and Waidzunas, 2011), that STEM faculty hold less 
positive attitudes toward LGBTQ+ issues compared with 
their counterparts in other disciplines (Brown et al., 2004), 
and that STEM fields can be unfriendly toward LGBTQ+ indi-
viduals (Bilimoria and Stewart, 2009; Cech and Waidzunas, 
2011; Patridge et al., 2014; Linley et al., 2018). This chal-
lenging and sometimes uninviting climate may contribute to 
the attrition of LGBTQ+ undergraduates in STEM; a recent 
national study showed that LGBTQ+ students are 7% less 
likely than their heterosexual peers to complete STEM 
college degree programs, despite their higher rates of partic-
ipation in high-impact practices (e.g., undergraduate 
research) commonly associated with improved retention 
(Hughes, 2018). To our knowledge, only two studies have 
examined the experiences of LGBTQ+ individuals in the spe-
cific context of college biology. The first study found that 
LGBTQ+ undergraduates do not report experiencing overt 
discrimination, yet they do not broadly perceive the college 
biology classroom as a welcoming or accepting space for 
their identities (Cooper and Brownell, 2016). The second 
study, focused on college biology instructors, found that 
some instructors do not reveal their LGBTQ+ identities in 
their classes for fear of negative repercussions (Cooper et al., 
2019). Despite the paucity of research on the topic of inclu-
sivity specifically within academic biology, the results of 
these two studies support evidence gathered from across col-
lege STEM academic environments, highlighting the chal-
lenges faced by members of the LGBTQ+ community (Linley 
et al., 2018; Mattheis et al., 2019).
Together, these studies on LGBTQ+ individuals’ experiences 
in STEM indicate that creating a more inclusive climate in the 
biology community could foster more positive experiences for 
LGBTQ+ individuals in the life sciences. Although general rec-
ommendations for improving the STEM climate for LGBTQ+ 
individuals have emerged from the physics community (Ather-
ton et al., 2016; Ackerman et al., 2018), LGBTQ+ individuals in 
biology face some unique circumstances related to the context 
of biology. We posit that a specific resource based on current 
evidence and collective experiences of LGBTQ+ individuals 
would be helpful to an audience of biologists, biology educa-
tors, and biology education researchers. In this context, the 
term “biology” includes classroom, laboratory, and field learn-
ing environments, as well as academic environments such as 
biology departments and conferences. Some of these recom-
mendations are broadly applicable to any context independent 
of the biology discipline, while some are particularly relevant 
for biology; we intentionally include both types of recommen-
dations in this specific resource for biologists to be more inclu-
sive of LGBTQ+ individuals.
We present a set of actionable recommendations that can 
be used to create more welcoming and inclusive campuses, 
learning environments, conferences, and research surveys 
for LGBTQ+ individuals. We draw from the literature and, in 
some cases, leverage our own experiences to emphasize 
effective strategies when there is no literature base to refer-
ence. We highlight examples of individual lived experiences 
with an anonymous quote at the beginning of each section to 
concretely illustrate that these recommendations have 
directly impacted our LGBTQ+ community. Each quote rep-
resents an author’s personal experience or was shared with 
us by our LGBTQ+ colleagues or students. This list of recom-
mendations is not exhaustive; rather, it is intended to stimu-
late greater awareness and dialogue within the biology com-
munity to better support the training and careers of LGBTQ+ 
individuals. Although we hope that this resource can act as a 
guide for biologists striving to improve the climate for 
LGBTQ+ individuals, we position this as a set of recommen-
dations that will need to be revised and improved over time. 
We conclude this essay with a discussion of important next 
steps for research efforts in establishing a research-based 
foundation for making biology more inclusive of LGBTQ+ 
individuals.
About the Authors
An LGBTQ+ special interest group was established at the 
Society of the Advancement of Biology Education Research 
(SABER) 2019 annual meeting. Using the social connections 
of this group, a diverse group of coauthors was recruited who 
represent the following identities: lesbian, gay, bisexual, 
1In this essay, the term “LGBTQ+” is used as an umbrella term that includes 
minority gender and sexual orientation identities. While the term explicitly refers 
to lesbian, gay, bisexual, transgender, and queer identities, it is meant to be inclu-
sive of any individual who does not identify as either straight or cisgender. We 
recognize that each identity is unique and that individual experiences are differ-
ent; however, we use the term to refer to the group as a whole.
2Population sampled was in Arizona.
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transgender, queer, agender, and asexual, as well as LGBTQ+ 
allies. Within the United States, we live in diverse geographic 
regions. Many of us trained in biology departments within 
the United States, and some have experience working in 
other countries. Individually, each of us has conducted biol-
ogy research and/or biology education research. We repre-
sent a variety of institution types, including community col-
leges, private and public research-intensive institutions, 
comprehensive regional universities, minority-serving insti-
tutions, religiously affiliated institutions, and research non-
profits. We have taught a variety of biology courses, includ-
ing introductory biology, biochemistry, cell biology, molecular 
biology, physiology, genetics, and evolution. We also repre-
sent a wide variety of career stages and administrative roles, 
including undergraduates, graduate students, postdocs, lec-
turers, assistant professors, associate professors, program 
directors, and deans. We do not speak for all LGBTQ+ indi-
viduals and note that it is important to acknowledge that 
each member of the LGBTQ+ community has unique opin-
ions and experiences.
RECOMMENDATIONS
We present here our recommendations to help make biology 
more inclusive for LGBTQ+ individuals. These 14 recommen-
dations are organized into the following five subsections: 
1) “Be Thoughtful about the Language Used Regarding the 
LGBTQ+ Community”; 2) “Create Opportunities for People to 
Describe Who They Are and Avoid Assuming People’s Identi-
ties, Names, and Pronouns”; 3) “Meaningfully Advocate for the 
LGBTQ+ Community”; 4) “Create an Inclusive Biology Class-
room”; and 5) “Conduct Biology Education Research in a Way 
That Is Inclusive of the LGBTQ+ Community.” In addition, each 
recommendation can be applied to improve one or more of the 
following academic environments: campuses, classrooms, 
research spaces, and conferences. The recommendations are 
summarized in Table 1.
BE THOUGHTFUL ABOUT THE LANGUAGE USED 
REGARDING THE LGBTQ+ COMMUNITY
Language is powerfully connected to identity. The language we 
use to tell stories about one another may start as descriptions of 
what an individual is doing or how they are carrying themselves, 
but these descriptions can ultimately become a designated iden-
tity of “being a certain kind of person” (Sfard and Prusak, 2005). 
Therefore, language can be both weaponized as well as employed 
as a mechanism for reclaiming the identities of marginalized 
groups (Brontsema, 2004; Clinton and Higbee, 2011; Subhrajit, 
2014; Zosky and Alberts, 2016). As is the case with other mar-
ginalized groups, language carries a great deal of importance in 
the LGBTQ+ community (Cameron and Kulick, 2003; Pathela 
et al., 2006; Petchesky, 2009; Eliason, 2014). Being aware of the 
unique vocabulary related to LGBTQ+ identities and understand-
ing how to use specific terms is a critical first step toward build-
ing inclusivity. Thus, our first two recommendations focus on the 
use of language and vocabulary related to the LGBTQ+ identity.
1. Learn What the Acronym LGBTQ+ Encompasses 
and Use the Term Appropriately
Oh, LGQTP… whatever the letters are. They keep adding 
letters!—Faculty member to a gay female faculty member
The term “LGBTQ+” is an umbrella term that is used in the 
United States3 to describe identities of individuals who do not 
identify as straight or cisgender; it stands for lesbian, gay, bisex-
ual, transgender, and queer, with the plus representing other 
identities that do not fall within gender binary or heterosexual 
identities (see Table 2 for a glossary of terms). The acronym to 
TABLE 1. Fourteen recommendations to create a more inclusive environment for LGBTQ+ individuals in academic biology
Be thoughtful about the language used regarding the LGBTQ+ community.
1. Learn what the acronym LGBTQ+ encompasses and use the term appropriately.
2. Learn the specific vocabulary around the LGBTQ+ identity.
Create opportunities for people to describe who they are and avoid assuming people’s identities, names, and pronouns.
3. Foster safe environments for individuals to reveal their LGBTQ+ identities.
4. Be careful not to assume the gender or partner preference of individuals.
5. Create opportunities for individuals to choose to reveal their pronouns and names.
Meaningfully advocate for the LGBTQ+ community.
6. View mistakes as learning opportunities.
7. Overtly support the LGBTQ+ community.
8. Familiarize yourself with LGBTQ+ community and campus resources.
Create an inclusive biology classroom.
9. Be thoughtful about the use of humor and pop culture in the classroom
10. Present LGBTQ+ role models in science.
11. Discuss the full range of gender and sexuality in biology class.
12. Incorporate positive and well-rounded examples of LGBTQ+ identity into the curricula
Conduct biology education research in a way that is inclusive of the LGBTQ+ community.
13. Be inclusive of LGBTQ+ individuals when designing surveys for biology education research.
14. Advocate for LGBTQ+-inclusive language in publications.
3It is important to note that this term is used commonly in the United States but 
is less commonly used in other countries. Because CBE—Life Sciences Education is 
published in the United States, we structure our recommendations based on 
American terminology.
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TABLE 2. Glossary of terms related to the LGBTQ+ identitya
Agender: An umbrella term to describe individuals who identify as not having a gender or as gender neutral.
Androgyne: An individual who is androgynous, meaning they identify and/or present as neither traditionally masculine nor feminine.
Asexual: An umbrella term used to describe someone who does not experience physical and/or sexual attraction. Some describe this as having a 
lack of attraction toward others or as the experience of not being sexually attracted to others. The term “Ace” is a colloquial abbreviation often 
used to describe someone who is asexual, in the same manner “straight” is used to represent someone who is heterosexual. Ace also includes 
people who are gray-asexual and demisexual (defined below).
Aromantic: A term used to describe someone who does not experience romantic attraction. It is sometimes colloquially abbreviated to “Aro.”
Being out: Not concealing one’s LGBTQ+ identity.
Being outed: When someone reveals an individual’s LGBTQ+ identity without their explicit consent.
Bisexual: An umbrella term used to describe someone who is emotionally, physically, and/or sexually attracted to more than one gender.
Bottom surgery: Also known as genital surgery, sex reassignment surgery, or preferably, gender confirmation surgery. Bottom surgery encom-
passes a number of procedures to alter anatomical traits and can be used for people of any gender. Generally, transmasculine bottom surgery 
is to transform the female genitalia and reconstruct them into those of a male, while transfeminine bottom surgery is to transform male 
genitalia and reconstruct them into those of a female. Bottom surgeries serve many purposes beyond the commonly assumed goal of creating 
cis-passing organs, including alleviating dysphoria.
Cisgender: A term used to describe someone whose gender identity and sex assigned at birth align (e.g., female and female-assigned at birth).
Cisnormativity: The assumption that all individuals are cisgender.
Coming out: Voluntarily making one’s sexual identity or gender identity known to others. Coming out to someone or in a certain venue does not 
mean that an individual is out to everyone in their life.
Deadname: The birth name of a transgender or nonbinary individual that they no longer use, which should not be used by others.
Demisexual: An identity describing someone who feels sexual attraction only to people with whom they have an emotional bond. Most 
demisexual people feel sexual attraction rarely compared with the general population, and some have little to no interest in sexual activity.
Drag king/queen: Performers and impersonators of gender. Drag is a form of theatrical and artistic expression in which an individual presents 
exaggerated feminine or masculine performances. Performing in drag is often used to break down the social norm of masculinity and 
femininity. Drag queens are overly feminized and often portrayed by men, but people of any gender can be drag queens. Drag kings dress and 
perform in stylized forms of masculinity and are often portrayed by women, but can also be portrayed by any gender. An important distinction 
to note is that “drag” is not synonymous with the term “trans”; trans is a personal identifier, while drag is a temporary and exaggerated 
performance of gender.
Enby: A gender nonbinary person or someone who does not identify their gender as a man or woman. It is the phonetic pronunciation of “NB” 
(nonbinary) and can sometimes be used as a term in place of “girl” or “boy.” It should be noted that not all who identify their gender as 
nonbinary are comfortable with this term.
Gay: A term used to describe individuals who are primarily romantically, physically, and/or sexually attracted to members of the same gender. 
This can be used to describe someone of any gender identity.
Gender: Socially constructed cultural characteristics that denote identities, e.g., women or men (note: this is different from sex-associated terms, 
including “female” and “male”). Gender is also used more broadly to denote a range of identities that do not correspond to established ideas 
of male and female, can vary from society to society, and can change over time.
Gender fluid: Describes someone whose gender identification and presentation varies over time.
Gender dysphoria: A condition in which one feels discomfort or distress because their emotional and psychological gender identity is different 
from their biological sex assigned at birth.
Gender expression: The external appearance of one’s gender identity that can be expressed through one’s behavior, clothing, haircut, or voice, 
and which may or may not conform to the culturally and socially defined behaviors and characteristics typically associated with being either 
masculine or feminine.
Gender normative: The assumption that individual gender identity aligns with societal expectations for what it means to be a girl/woman/
female or boy/man/male.
Gender spectrum: This term is an inclusive way to refer to the variation that exists within gender identity. It goes beyond the gender binary by 
representing gender as a continuum.
Gray-sexual or gray-asexual: A term that describes someone who identifies with the area between asexuality and sexuality. Some may prefer 
this term because they experience sexual attraction very rarely, only under specific circumstances, or of an intensity so low that it is ignorable. 
Sometimes abbreviated as “gray-ace.”
Heteronormativity: Norms and practices that assume binary alignment of biological sex, gender identity, and gender roles and that establish 
heterosexuality as a fundamental and natural norm.
Heterosexism: The assumption that all people are or should be heterosexual. Heterosexism excludes the needs, concerns, and life experiences of 
lesbian, gay, bisexual, and queer people, while it gives advantages to heterosexual people. It is often perceived as a subtle form of oppression 
that reinforces realities of silence and invisibility.
Heterosexual: A term that describes someone who is emotionally, physically, and/or sexually attracted to members of a different gender.
(Continues)
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Homophobia: Describes a wide range of negative attitudes or behaviors directed toward people who are or are perceived to be sexual minorities. 
This term is often colloquially used to describe fear, hatred, disgust, or discomfort with any sexual identities that do not fit in with the 
dominant heteronormative narrative.
Homoromantic: This term refers to an individual who is romantically attracted to someone of the same gender. This is not the same as sexual 
attraction. An individual who does not experience sexual attraction may still experience romantic attraction.
Homosexual: An outdated term that describes a sexual orientation in which a person feels physically and emotionally attracted to people of the 
same gender. Sometimes expressed as MSM (men who have sex with men) or WSW (women who have sex with women) in medical 
literature.
Identity: How an individual defines who they are, their characteristics, the way they think about themselves, and importantly, the way they are 
viewed by the society in which they operate.
Internalized homophobia: Negative social attitudes, including stereotypes, beliefs, stigma, and prejudice about homosexuality and LGBTQ+ 
people, that a person with same-sex attraction turns inward toward themselves, whether or not they identify as LGBTQ+.
Intersex: Describes someone whose combination of chromosomes, gonads, hormones, internal sex organs, and genitals differs from the two 
expected patterns of male and female.
Lesbian: A term used to describe people who identify as women and are attracted romantically, physically, or sexually to others who identify as 
women. Some women prefer to use the term “queer” or “gay” instead of lesbian.
LGBTQ+ ally: An ally can be someone who accepts the LGBTQ+ person, or someone who personally and actively advocates for equal rights and 
fair treatment of LGBTQ+ individuals. People who identify as LGBTQ+ may use different thresholds of qualification for an ally.
Misgender: To refer to someone using a word or pronoun that does not reflect the gender with which they identify.
Nonbinary: A term used to describe individuals who do not identify their gender as man or woman. Additionally, people who identify their 
gender as nonbinary may identify as being both man and woman, somewhere in between man and woman, or as someone whose gender 
does not fall within the categories of man and woman.
Passing (gender identity): Occurs when someone is recognized as the gender identity that they identify as (e.g., a trans man being recognized 
by others as a man).
Passing (sexual identity): Occurs when someone of a minority identity is assumed to be a member of a majority identity (e.g., someone who 
identifies as gay is assumed to be straight).
Pansexual: Describes someone whose romantic, physical, and/or sexual attraction is not defined by sex or gender identity.
Performative allyship: Performative allyship, also sometimes referred to as ally theater, is the practice of flaunting supposed allyship, but not 
following through with actions indicative of true allyship; in other words, allyship that exists as an occasional public “performance” instead of 
a continuous, well-informed labor.
Queer: An umbrella term used to describe individuals who identify as nonstraight or who have nonnormative gender identity. It is important to 
note that this term historically was offensive, and while some members of the community continue to find this term offensive, others take 
pride in reclaiming it.
Questioning: A term used to describe people who are in the process of exploring their LGBTQ+ identity.
Sex: Classification based on the structural and functional characteristics of a person or organism that allow assignment as either male or female. 
Characteristics include chromosomal complement, reproductive organs, and hormone levels. Historically, individuals have been categorized as 
male or female; however, it is important to note that an individual’s sex may not align with their gender identity.
Sexuality spectrum (Kinsey scale): Also called the Heterosexual-Homosexual Rating Scale. The scale was created by Alfred Kinsley and is used 
to describe a person’s sexual orientation with respect to one’s experience or response at a given time. The scale ranges from 0 (completely 
heterosexual) to 6 (completely homosexual) and includes an X value that represents no sociosexual contact or reactions. Kinsey recognized 
that even when characterizing sexuality as a spectrum, there are still people whose sexualities are not fully captured by the scale.
Straight privilege: A term used to describe societal privilege that benefits individuals who identify as or are perceived to identify as straight but 
that is denied to members of the LGBTQ+ community.
They/them pronouns: May be used as a singular pronoun for individuals who identify as gender nonbinary or individuals who want to use a 
pronoun that is not gendered or for individuals who use both he/they or she/they. This pronoun has recently been added to the Merriam-Web-
ster Dictionary and is also now an official part of the APA style guide. Of note, verbs are conjugated in the plural even with the use of singular 
they. For example: “Alyx is coming to the party. They are bringing soda.”
Top surgery: A term used to describe surgical procedures done on the breasts, including breast augmentation surgery or bilateral mastectomy and 
male chest reconstruction.
Trans man/transgender man: An individual who was not assigned male at birth, but identifies as a male.
Trans woman/transgender woman: An individual who was not assigned female at birth, but identifies as female.
Transfeminine: This adjective describes any individual not assigned female at birth who identifies more with the feminine part of the gender 
spectrum. It can sometimes describe trans women and also people who do not identify as female but do identify as more feminine. 
Transfeminine individuals can use a variety of pronouns.
TABLE 2.  Continued
(Continues)
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Transgender or trans: A term describing a person who lives as a member of a gender other than that expected based on anatomical sex 
designated at birth. Notably, being trans does not require a “transition.” An individual can be transgender and not “live as” their identity 
because of legal, familial, societal, health, etc., reasons. The term “transgender” is an adjective, not a noun, and the term “transgendered” is 
never appropriate.
Transition: For people who identify as transgender, this refers to the process of coming to recognize, accept, and express one’s gender identity. 
Sometimes referred to as gender affirmation process.
Transmasculine: This adjective describes any individual not assigned male at birth who identifies more with the masculine part of the gender 
spectrum. It can sometimes describe trans men and also people who do not identify as male but do identify as more masculine. Transmascu-
line individuals can use a variety of pronouns
Transphobia: Describes fear, aversion, hatred, violence, anger, or discomfort felt or expressed toward people who do not conform to society’s 
gender expectations.
Two-spirit: Native American (American Indian/First Nations/Native American) two-spirit people are male, female, and sometimes intersexed 
individuals who combine activities of both men and women with traits unique to their status as two-spirit people. In most tribes, they are 
considered neither men nor women; they occupy a distinct, alternative gender status. In tribes where two-spirit males and females are referred 
to with the same term, this status is considered a third gender. In other cases, two-spirit females are referred to with a distinct term and, 
therefore, constitute a fourth gender. Although there are important variations in two-spirit roles across North America, they share some 
common traits: specialized work roles, gender variation, spiritual sanction, and same-sex relationships.
aThe terms in this glossary were taken verbatim or adapted from the following resources:
Asexuality.org (Asexual Visibility & Education Network, 2019); Asexuality Archive (AsexualityArchive, 2012); Demisexuality.org (Demisexuality Resource Center, 2015); 
Excluded (Serano, 2013); Gender performativity and self-perception: Drag as masquerade (Strübel-Scheiner, 2011); Glaad, 2019; Hate crime: Impact, causes, and 
responses (Chakraborti and Garland, 2009); Human Rights Campaign Glossary of Terms (Human Rights Campaign, 2018c); Merriam-Webster Dictionary (Merriam-Web-
ster, 2019); National LGBTQIA+ Health Education Center Glossary (National LGBTQIA+ Health Education Center, 2020); The invisible orientation: An introduction to 
asexuality (Decker, 2015); Safe Zone Project Core Vocabulary 2.0 (Safe Zone Project, 2019); Toward a conceptual understanding of asexuality (Bogaert, 2006); Univer-
sity of California Berkeley Gender Equity Resource Center Definitions of Terms: (UC Berkeley, 2019); University of California Davis LGBTQIA Resource Center Glossary 
(University of California Davis, 2019); U.S. Department of Health and Human Service, Indian Health Service (Indian Health Services, 2019).
describe the LGBTQ+ community has changed multiple times 
over the past decades, leaving many individuals outside this 
community understandably confused about the specific letters 
and the number of letters. LGBTQIA is another commonly used 
term, with the “I” referring to intersex and the “A” representing 
asexual individuals. Sometimes the shorter term “LGBT” is 
used, but it is not inclusive for all members of the LGBTQ+ 
community. The “Q” in LGBTQ+ stands for “queer”; “queer” is 
an umbrella term that can be used to describe individuals who 
identify as nonstraight or who have a nonnormative gender 
identity. Whether one is talking with a student about their iden-
tity, bantering with friends in the lab, or formally addressing an 
audience, joking about how many letters there are in the 
LGBTQ+ acronym or laughing about mixing up the letters can 
make LGBTQ+ individuals feel disregarded and/or disrespected. 
These jokes convey a lack of compassion that can lead to an 
unwelcoming climate for LGBTQ+ individuals.
The term “LGBTQ+” is more inclusive of identities than previ-
ously common terms such as “homosexual,” which was used his-
torically to describe individuals who participate in same-sex sex-
ual behavior, but many individuals in the LGBTQ+ community 
now take offense at this term. This term is also potentially prob-
lematic, because the medical and psychological communities his-
torically identified homosexuality and other nonheterosexual 
orientations as disorders (Peters, 2014). While the terms “sexual 
orientation” and “sexual identity” are still commonly used to 
describe this social identity, the emphasis of these terms on sex 
and sexual behavior fails to recognize that the identity encom-
passes far more than sex. For example, for individuals who iden-
tify as asexual, their identity could be about romantic, not sexual, 
attraction, so the emphasis on sex is inappropriate. Therefore, we 
recommend using the term “LGBTQ+” to describe identities of 
individuals who do not identify as straight or cisgender, because 
it is more inclusive of the spectrum of identities that exist.
2. Learn the Specific Vocabulary around the 
LGBTQ+ Identity
I don’t know. [Another student] is now a drag queen or trans-
sexual, or whatever they are called now.—Undergraduate stu-
dent overheard by a bisexual female graduate student
When discussing potential differences between groups of indi-
viduals regarding learning, classroom participation, attitudes 
about science, or persistence, one should use the term “gender” 
rather than “sex” and refer to “men” and “women” rather than 
“males” and “females.” Gender and sex are intertwined (Barad, 
2007; Butler, 2011), but not interchangeable. In most instances, 
the term “sex” refers to one’s sex that was assigned at birth 
(e.g., an individual’s reproductive anatomy or secondary sex 
characteristics), while “gender” refers to one’s identity as a 
social construct (Lorber and Farrell, 1991; Risman, 2004; Faus-
to-Sterling, 2012). Some scholars have adopted the term “sex/
gender” to illustrate the entangled nature of these terms (Hyde 
et al., 2019), but here we will use “sex” as a biological term and 
“gender” as a social construct.
Knowing and using the most appropriate terms requires 
meaningful effort and practice. This is especially true because the 
varied experiences of LGBTQ+ individuals can lead to divergent 
personal preferences in terms. In fact, while writing this article 
the authors struggled to agree upon the use of some of this ter-
minology, and we had internal disagreements about the appro-
priateness of particular terms. However, we can unequivocally 
recommend that biologists make an effort to learn the language 
that relates to these identities and to ask LGBTQ+ individuals 
what terms they prefer. See Table 2 for a glossary of terms that 
may be unfamiliar, but are helpful in learning about the myriad 
of identities encompassed by the LGBTQ+ community. It is 
important for people to familiarize themselves with these terms, 
TABLE 2.  Continued
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not so that they can label others, but so that they can better 
understand how others identify. Such terms are increasingly used 
in academia; one might encounter them when talking with 
undergraduate students during office hours, when reading biol-
ogy education literature, or when socializing with lab members.
CREATE OPPORTUNITIES FOR PEOPLE TO DESCRIBE 
WHO THEY ARE AND AVOID ASSUMING PEOPLE’S 
IDENTITIES, NAMES, AND PRONOUNS
Given that the majority of people in society present as cisgender 
and heterosexual (GLAAD, 2017; Ganna et al., 2019), incorrect 
heteronormative and cisnormative assumptions are often made 
about LGBTQ+ individuals (GLAAD, 2017; Williams Institute, 
2019). Reluctance of individuals to reveal their identity is in 
part due to heterosexism, heteronormativity, cisnormativity, 
homophobia, and transphobia; LGBTQ+ individuals can face 
stigma, prejudice, and discrimination, which in turn can create 
hostile and stressful social environments leading to mental 
health problems (Meyer, 2003; Hatzenbuehler et al., 2010; Lick 
et al., 2013). Coming out, or revealing one’s LGBTQ+ identity to 
others, has been demonstrated to promote improved mental 
health if the reaction from others is positive (Hershberger and 
D’Augelli, 1995; Morris et al., 2001; D’Augelli, 2003). Adults 
who disclose their sexual identities to others by coming out or 
being “out” show positive psychosocial adjustment (Morris 
et al., 2001; Luhtanen, 2002). Despite higher risk for LGBTQ+-
based school victimization and harassment, a study has shown 
that individuals who were out during high school reported 
lower levels of depression and greater overall well-being in 
young adulthood (Kosciw et al., 2015). Importantly, those who 
tried to conceal their LGBTQ+ identities were still susceptible to 
victimization and harassment but did not show the same bene-
fits in psychosocial adjustment (Russell et al., 2014).  Thus, 
opportunities need to be created for LGBTQ+ individuals to be 
able to comfortably make the decision to reveal or not reveal 
their identities. Not having opportunities to reveal their con-
cealable stigmatized identities could have negative effects on 
their learning (both cognitive and affective) and influence their 
anxiety levels (Griffith and Hebl, 2002; Cooper and Brownell, 
2016; Cooper et al., 2020a). Faculty and research mentors may 
have important mediating effects on student experience and 
comfort in coming out (Woodford et al., 2015; Linley et al., 
2016; Cooper et al., 2020a). For example, students may be 
more likely to reveal their identities to faculty members or lab 
mentors who are openly supportive of the LGBTQ+ community 
or to individuals who have revealed their own LGBTQ+ identi-
ties (Campus Pride, 2020; Cooper et al., 2020a). Given the 
importance of LGBTQ+ individuals’ identities and the potential 
positive benefits related to LGBTQ+ students coming out, rec-
ommendations 3–5 focus on avoiding assumptions about how 
people identify and creating opportunities for LGBTQ+ individ-
uals to accurately describe who they are.
3. Foster Safe Environments for Individuals to Reveal Their 
LGBTQ+ Identities
I feel like I’m very straight-passing in general, and I don’t 
sound gay either. So, I feel like I blend in more, because it’s not 
directly out there. Coming out for me is active, like I have to 
say it.—Gay male undergraduate
One cannot necessarily identify whether someone is a member 
of the LGBTQ+ community just by their visual appearance. 
Because society has heteronormative and cisnormative assump-
tions, many LGBTQ+ individuals have to “come out” in order to 
not be assumed to be straight or cisgender (de Monteflores and 
Schultz, 1978; Reynolds and Hanjorgiris, 2000; Quinn, 2006). 
There are several aspects of coming out, including 1) person-
ally acknowledging one’s own LGBTQ+ identity and living 
accordingly (e.g., dating people who match one’s gender pref-
erence), 2) not actively concealing one’s LGBTQ+ identity in a 
specific social context (e.g., referring to one’s significant other 
in a casual conversation), and 3) intentionally revealing one’s 
LGBTQ+ identity in a specific social context to dispel any inac-
curate assumptions that people might have or to normalize this 
identity for others. These different stages and the distinct social 
contexts that one engages in mean that LGBTQ+ individuals 
often do not have a single coming-out experience; rather, they 
must constantly face the decision of whether to conceal or 
come out every time they meet someone new. For many indi-
viduals, keeping one’s LGBTQ+ identity concealed and the act 
of coming out can be anxiety inducing; however, despite this, 
living as one’s true self can greatly reduce anxiety (Weinberg 
and Williams, 1974; Jordan and Deluty, 1998; Griffith and 
Hebl, 2002).
It can be difficult for both biology students and faculty to 
find opportunities to reveal their identities in an academic set-
ting (Cooper and Brownell, 2016; Cooper et al., 2019). Instruc-
tors can facilitate the process by providing students with an 
opportunity to share their identities with the instructional 
teaching staff through a survey. These surveys can be anony-
mous or they can be identifiable. An anonymous survey may 
help students feel more comfortable sharing their identities and 
will, therefore, provide a better estimate of LGBTQ+ representa-
tion in the class. However, an identifiable survey provides the 
advantage of giving instructors the chance to serve the needs of 
specific students. A copy of an example survey question is 
included in the Supplemental Material. This question should 
always include a “decline to state” option in case a student is 
uncomfortable sharing or is unsure of their LGBTQ+ identity at 
that point in time. Additionally, to provide LGBTQ+ individuals 
with an opportunity to reveal their identities with others in a 
group setting, one could have individuals introduce themselves 
and list three important things about themselves, which could 
give LGBTQ+ students the chance to share their identities. This 
can be done in the context of a classroom, particularly 
active-learning classrooms, where students will work with each 
other regularly. Instructors will likely need to be explicit about 
establishing a classroom norm of treating one another with 
respect, especially if students have different identities. Giving 
individuals the chance to reveal their LGBTQ+ identities can 
also be done in a lab meeting when new members join the lab 
or in a department workshop or meeting among colleagues. An 
important point to consider is that just because one is aware of 
someone’s LGBTQ+ identity, this does not mean that this person 
is out to everyone, and it is not acceptable to “out” that person 
if one does not already know that they would be comfortable 
with sharing that information. Notably, some LGBTQ+ instruc-
tors are comfortable being out to their research labs, but not to 
their undergraduate classrooms (Cooper et al., 2019). Alterna-
tively, some LGBTQ+ individuals may be comfortable being out 
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in particular settings (e.g., a college campus), but may not be 
comfortable in other settings (e.g., their rural hometown). 
Essentially, LGBTQ+ individuals should have the right to choose 
the circumstances under which they are out and control the 
information.
4. Be Careful Not to Assume the Gender or Partner 
Preference of Individuals
Finally, a Latino man in our forestry school, you will drive all 
of the ladies wild!—Graduate student to gay male graduate 
student
A person’s gender or partner preference cannot be determined 
from their physical characteristics, style of dress, manner of 
speaking, or social group. Therefore, gender-neutral terms such 
as “they,” as opposed to “he/she,” are useful when referring to 
people whose gender has not been confirmed to you or when 
referring to someone whose gender identity need not be 
revealed (Moulton et al., 1978). Gender-neutral terminology is 
good practice, because it helps to establish a normative experi-
ence that includes LGBTQ+ identities. Further, such terminol-
ogy minimizes the likelihood of unintentionally forcing LGBTQ+ 
individuals to come out in situations where they do not feel 
comfortable or safe.
There are ways in which gender-neutral language can be 
woven into our daily vernacular. When communicating with 
others, we can be careful not to imply gender through our 
pronoun use: for example, “I had a student come to me with 
[confidential need], can you tell me where to direct them for 
resources?” In classroom settings, terminology such as “all,” 
“y’all,” “folks,” and “everyone” can be used when addressing a 
group or class instead of saying “guys” or “ladies and gentle-
men.” Gender-neutral terms such as “partner,” “spouse,” or 
“significant other” can be used instead of “husband”/“wife” or 
“boyfriend”/“girlfriend” to affirm nonbinary and nonhetero-
sexual relationships. Caution should be taken, however, in 
asking about personal relationships; assumptions about a 
partner or significant other excludes the possibility of asexual 
individuals who do not identify with romantic and/or sexual 
relationships and may also put some LGBTQ+ individuals in 
the position of feeling pressured to come out when they are 
not ready. When planning conferences or social events such as 
lab gatherings, one might suggest that people may bring a 
plus one(s) if they would like, which prevents any assump-
tions about gender or preference and welcomes the breadth of 
possible relationships.
5. Create Opportunities for Individuals to Choose to 
Reveal Their Pronouns and Names
The instructor was really good about using my new name, 
which made me feel really, really good. It made me feel so 
awesome because the instructors were actually some of the 
first people who started calling me that. It made me feel 
important and accepted in the classroom.—Queer non–gender 
binary undergraduate
Creating opportunities for individuals to reveal their names and 
pronouns can help LGBTQ+ individuals, particularly transgen-
der or nonbinary individuals, feel welcome (Russell et al., 2018; 
Pollitt et al., 2019). Different settings within the biology com-
munity can be leveraged to create these opportunities using 
various strategies.
In a Classroom Setting. College instructors calling students by 
name has been shown to be beneficial for students, even in 
large classrooms (Cooper et al., 2017; Russell et al., 2018). 
However, using course rosters to match names with faces and 
assuming gender identities is a noninclusive practice for trans-
gender or non–gender binary students. To assure all students 
are called by their correct names and pronouns, instructors can 
announce, both in class and via email, the invitation to contact 
them about appropriate changes. Additionally, for active-learn-
ing courses that use in-class worksheets or assessments, instruc-
tors can be explicit that students can use the names they go by, 
even if they do not match the official names in the university 
system.
For online courses, hybrid courses, or active-learning 
courses with frequent assignments through the course man-
agement system, students will have to log in and use the name 
associated with the account often. Transgender and nonbinary 
individuals are often forced to use their deadname, which is 
defined as the name assigned at birth that no longer aligns 
with their gender identity (Cooper and Brownell, 2016; Russell 
et al., 2018; Pollitt et al., 2019). They may also need to use an 
email address that reflects a deadname. Using a name that a 
student no longer identifies with can be emotionally taxing for 
students (Singh et al., 2013; Goldberg, 2018), risks outing 
them, and potentially increases the risk of exposure to violence 
(Bilodeau, 2005). Instructors can help by investigating whether 
it is possible to change student names on course management 
systems and if there is a way to change pictures and names on 
the official photo roster for students who may have changed 
their appearance after their official photo roster pictures were 
taken. Additionally, instructors can determine whether it is 
possible for students to change their institutional email 
addresses and the names associated with those email addresses. 
Some institutions now enable students to update this informa-
tion themselves through their registration/registrar/learning 
management system (e.g., Canvas, Blackboard; University of 
Washington, 2019a,b). While these steps can be incredibly 
important for students, universities often do not make infor-
mation about how to change names obvious. Therefore, 
instructors can facilitate the process for students by learning 
how these processes work at their institutions, posting this 
information on a course management system or syllabus, and 
talking with administrators about creating university-wide 
changes.
Instructors can use name tents, or a piece of cardstock folded 
in half with a student’s name written on it, as a way for students 
to indicate what names and pronouns they use (Tanner, 2013; 
Cooper et al., 2017). Instructors can invite all students to write 
their pronouns at the bottom of their name tents if they are 
comfortable doing so (see Figure 1 for an example). While 
offering students the option to display their pronouns can be 
helpful, it is generally recommended not to force people to 
reveal pronouns, because it can require students to commit to a 
particular pronoun when they may be in the process of figuring 
out their identities, and it can put unwanted attention on 
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transgender or nonbinary individuals (Levin, 2018). Alterna-
tively, instructors can distribute a demographic survey to stu-
dents in which they ask students for the names and pronouns 
that they use while giving students the opportunity to decline to 
state or skip that question. A copy of an example survey ques-
tion is included in the Supplemental Material. This is a less pub-
lic way of giving students the opportunity to share this informa-
tion, but it may be harder for instructors to remember the 
specific pronouns for individual students in larger courses. 
Common recommendations suggest having individuals reveal 
their “preferred pronouns,” but there is critique about using the 
term “preferred,” because it can imply that one’s gender identity 
is merely a preference (Levin, 2018; University of California 
Davis, 2019). Instead, one can simply encourage individuals to 
report the pronouns they use if they want to do so. Instructors 
can model these behaviors by including their own pronouns in 
their email footers, as a part of their own introductions on the 
first day of classes, and on their syllabi.
In a Conference or Event Setting. Conference and event 
organizers can provide attendees with pronoun stickers or a 
line to write in their pronouns on their name tags. Attendees 
can also be asked in advance for the names that they wish to 
have displayed on their badges, and organizers can provide 
on-site ways to update or modify badges. Alternatively, attend-
ees can enter their pronouns in a “preferred name” or “what 
you would like to be called” field in the registration. It can also 
be helpful if event organizers provide some information about 
why pronoun stickers/additions are being added and what the 
benefit is of participating. When such efforts are introduced 
without an explanation, they can be misinterpreted by some. 
For example, one of our authors observed someone at a con-
ference infer that anyone with a pronoun sticker was a mem-
ber of the LGBTQ+ community as opposed to realizing that 
many straight, cisgender individuals also chose to display 
their pronouns. See the Supplemental Material for an example 
of how the Ecological Society of America worked with the 
Inclusive Ecology section of its membership to construct an 
informative panel next to the name tag to promote awareness 
via an explanation.
In a Virtual Setting. Electronic communications services such 
as Zoom, Skype, Google Hangouts, Cisco, and Webex allow 
meeting participants to change the way their names are dis-
played on-screen. This gives meeting coordinators the oppor-
tunity to invite participants to enter the name they go by and 
add their pronouns next to their names during the videocon-
ference calling, so the group knows how to address each 
member.
MEANINGFULLY ADVOCATE FOR THE LGBTQ+ 
COMMUNITY
LGBTQ+ individuals sometimes perceive that there is little sup-
port for the LGBTQ+ community, which may be due to the 
homophobic and transphobic history of the United States 
(Noga-Styron et al., 2012; Morris, 2018). While legal protec-
tions and social acceptance of LGBTQ+ individuals in the United 
States have improved dramatically over the past decades 
(Smith, 2011; Obergefell v. Hodges, 2015), LGBTQ+ individu-
als still fear that many people do not accept and support their 
identities (GLAAD, 2019). Therefore, this is an important time 
to openly and overtly identify as an ally if one does support the 
LGBTQ+ community. It may be especially helpful to be clear 
about one’s allyship in the context of academia. A recent study 
found that few students report interacting with faculty who 
were allies of the LGBTQ+ community (Linley et al., 2018). 
Because the LGBTQ+ identity is a minority identity, building 
allyship to increase the number of individuals who can show 
their support and advocate for the LGBTQ+ community is cru-
cial for building an environment where students feel safe and 
welcomed. It is important to note that someone does not have 
to be an expert on LGBTQ+ issues to be an ally; they can sup-
port LGBTQ+-related events or specific individuals who identify 
as members of the LGBTQ+ community and be open to learning 
from mistakes that may get made along the way. As such, rec-
ommendations 6–8 highlight steps individuals can take to be 
advocates for the LGBTQ+ community.
6. View Mistakes as Learning Opportunities
Overall I think that the biggest struggle [in group work for 
students who are trans] is people just visually kind of assess 
you and say whatever comes out first. My classmate still calls 
me “she” from time to time, and I’m, like, “Ugh, what is it? 
What?” And she’s, like, “I don’t know, I just say it.”—Transgen-
der undergraduate student
Changing habits is challenging and takes time. Learning the 
new vocabulary surrounding LGBTQ+ identities, adopting 
inclusive practices, and changing how you refer to someone can 
require hard work. Mistakes are bound to happen; in fact, we as 
members of the LGBTQ+ community make them too, and often. 
The key to being an ally and supporter is to accept that mistakes 
will happen and to work to recover from them in a positive way.
Mistakes should be followed by quick and earnest apologies. 
For example, a pronoun or name mistake could be followed by 
a quick “sorry” and the use of the correct pronoun or name. 
After, it is important to take steps to help avoid making the 
same mistake in the future; for example, change names and 
pronouns on paperwork related to the person or mentally 
practice associating the name and pronouns with the person to 
FIGURE 1. A name tent with a student’s name and pronouns.
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prevent future deadnaming or misgendering. Additionally, indi-
viduals may also make incorrect assumptions about one’s part-
ner preference. Avoid making a big deal out of mistakes or 
expressing how difficult it is to learn new pronouns or a new 
name. These behaviors can shift the burden onto the misgen-
dered or deadnamed individual; hearing about how hard their 
transition is for others is not helpful, especially when the pro-
cess is likely to be much more difficult for them. Additionally, an 
overly extensive apology may place the person who was mis-
gendered in the awkward position of feeling as though they 
must soothe or reassure the person who made the mistake.
7. Overtly Support the LGBTQ+ Community using 
Cues such as Safe Zone Stickers, LGBTQ+ Rainbow 
Ribbons At Conferences, and an Explicit Mention of 
LGBTQ+ Individuals
My instructor has a little sticker outside her door, so she’s an 
ally. It makes it a little more comfortable. I don’t think she 
knows that I’m lesbian, I don’t know that she needs to know or 
not, but just knowing that she welcomes us, it makes it better 
for me to go into her office hours.—Lesbian undergraduate 
student
Silence about LGBTQ+ issues may be interpreted as nonsup-
port. Because this community has been historically, and in 
many instances currently, discriminated against and stigma-
tized, there is often concern about revealing one’s LGBTQ+ 
identity (Gershman, 1983; Puckett et al., 2015; Rimes et al., 
2018). Further, some LGBTQ+ individuals harbor feelings of 
isolation and lack of belonging among straight and cisgender 
individuals (Sausa, 2005; Asakura and Craig, 2014; Pakula 
et al., 2016; Reisner et al., 2016; Testa et al., 2017). Evidence 
that there are individuals on campus who support the LGBTQ+ 
community can make members of the LGBTQ+ community, par-
ticularly undergraduates, feel more welcome and comfortable 
(Cooper and Brownell, 2016).
Many campuses have ally training such as Safe Zone train-
ing (Safe Zone Project, 2019), where individuals can learn 
how to be allies of the LGBTQ+ community. Attendees of Safe 
Zone sometimes receive a rainbow sticker to display outside 
their offices to signify allyship. Similarly, Safe Space programs 
train students, instructors, and administrators within under-
graduate institutions about how to be both empathetic and 
knowledgeable about LGBTQ+ issues and concerns (Campus 
Pride, 2020). Safe Space symbols signify that one’s classroom, 
office, and workspace are safe environments for the LGBTQ+ 
community. In addition to completing allyship training, fac-
ulty and staff wishing to support the LGBTQ+ community can 
place the rainbow LGBTQ+ pride flag, a rainbow sticker, or a 
sign about inclusiveness or mutual respect of LGBTQ+ individ-
uals, in a visible space in their offices or labs to indicate their 
support of the community. Allies can also help normalize gen-
der identity expression by including pronouns in their email 
signatures and by sharing pronouns when meeting someone 
for the first time. Further, instructors can provide specific 
statements about inclusion of LGBTQ+ students on their syl-
labi or course webpages. Increasingly, student allyship pro-
grams have been created, which could be a way for peers to 
support one another, and instructors may want to familiarize 
themselves with these resources if students ask for them. 
Moving beyond the campus environment, some conferences, 
such as the American Society of Cell Biology (ASCB) annual 
meeting (ASCB, 2019), provide rainbow stickers for name 
badges for individuals who wish to show their support.
Note that one can unintentionally undermine the symbol-
ism of allyship. For example, a faculty member might display 
their Safe Zone training sticker on their office door, but then 
incorrectly assume the gender of a student’s partner or fail to 
take the opportunity to learn the name and pronouns a student 
uses. LGBTQ+ students are regularly confronted with both 
intentional and unintentional microaggressions, which are 
subtle negative remarks or slights (Sue et al., 2007; Nadal, 
2019). When microaggressions come from people who “should 
know better,” they are often more hurtful (Nadal, 2019). Nadal 
(2019) provides a list of various types of invalidations and pro-
vides examples of heterosexist language, assumption of devi-
ance, and endorsement of gender conformity (Nadal, 2019). 
However, as we mentioned earlier, one can learn from mis-
takes, and the fear of making a mistake should not prevent 
someone from displaying a sign of support for the community.
8. Familiarize Yourself with LGBTQ+ Community 
and Campus Resources
A profound experience when I was an undergraduate was 
when I told my boss, the senior lab coordinator in my depart-
ment, of my gender and name change and he immediately 
emailed me all of the court info I needed to get the legal pro-
cess started.—Transman who is a graduate student and aca-
demic staff member
LGBTQ+ college students may be more likely to experience 
hardships compared with their straight and cisgender peers. For 
example, LGBTQ+ individuals are more likely to experience 
homelessness (Birden, 2005), harassment (Grant et al., 2011; 
National Public Radio et al., 2017), discrimination (Mays and 
Cochran, 2001; Harrison et al., 2012), and violence (Birden, 
2005), as well as anxiety and depression (Eisenberg et al., 
2007; Evans et al., 2018). LGBTQ+ individuals are more likely 
to be unemployed, uninsured, food insecure, and of low socio-
economic status than non-LGBTQ+ individuals (Williams Insti-
tute, 2019). These hardships are even more challenging for 
Black, Indigenous, and people of color in the LGBTQ+ commu-
nity, who can face compounded discrimination, as they live at 
the intersection of multiple minority identities (National Public 
Radio et al., 2017; National LGBT Health Education Center, 
2019; Human Rights Campaign 2019a, 2020). Given these 
issues faced by LGBTQ+ individuals, it can be especially impact-
ful if educators are aware of on-campus and off-campus 
resources that they can recommend to LGBTQ+ students. The 
Campus Pride Index (2020) is an online tool that can be 
searched for LGBTQ+-friendly campuses and what those cam-
puses offer. Some campuses have specific LGBTQ+ centers, 
although the name will likely be slightly different at each cam-
pus; for example, the Q Center (University of Washington, 
2019c), LGBT Center (University of Louisville, 2019), LGBTQ+ 
Services (University of Central Florida, 2019b), or Queer Stu-
dent Resources (Stanford University, 2019). These can be phys-
ical spaces where LGBTQ+ individuals can study and interact 
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with one another or administrative offices that strictly provide 
LGBTQ+ resources to members of the campus community. 
Other institutions may have diversity centers or multicultural 
centers that help support students from different marginalized 
backgrounds, including LGBTQ+ students. Most centers offer 
some kind of programming, such as running workshops for fac-
ulty and staff to become better educated about LGBTQ+ identi-
ties (e.g., Safe Zone training; Safe Zone Project, 2019), support 
groups for LGBTQ+ students, or coordinating faculty–staff or 
student organizations. Local expertise is invaluable, because 
community center directors are likely to have institutional 
knowledge that would be helpful beyond published literature. 
Additionally, some center websites can be particularly useful 
resources that link to scholarships and opportunities unique to 
LGBTQ+ students both locally and nationally.
Some campuses may not have centers due to a lack of fund-
ing or a lack of political support; in these cases, students may 
need to use community resources. Local LGBTQ+ community 
centers can be found in more than 250 cities across 45 states, 
Puerto Rico, and the District of Columbia (local LGBTQ+ centers 
can be searched for in the Center Link LGBT Community Center 
member directory; Center Link, 2019). There are also national 
organizations that support LGBTQ+ individuals in science, 
including the National Organization of Gay and Lesbian Scien-
tists and Technical Professionals (NOGLSTP, 2019), 500 Queer 
Scientists (500 Queer Scientists, 2019), and Out in STEM 
(oSTEM, 2019). Some organizations, such as oSTEM, have 
national conferences and provide LGBTQ+ scientists with the 
opportunity to network with one another (oSTEM, 2020). Scien-
tific conferences may also have special sessions for LGBTQ+ indi-
viduals or special interest groups. For example, SABER has a 
newly formed LGBTQ+ special interest group and the ASCB has 
the LGBTQ+ Task Force (ASCB, 2019), which organizes an 
LGBTQ+ session at every conference with an LGBTQ+ speaker 
who highlights their biology research. Other organizations, such 
as the Human Rights Campaign, provide resources specific to 
LGBTQ+ college students, such as a database of scholarships for 
LGBTQ+ students (Human Rights Campaign, 2019c).
CREATE AN INCLUSIVE BIOLOGY CLASSROOM
What instructors choose to teach and how they present the 
information may impact LGBTQ+ individuals differently than 
non-LGBTQ+ individuals. It is important to consider whether 
LGBTQ+ individuals are represented in the classroom as well as 
how they are represented. Lack of neutral and/or positive rep-
resentation may send an unintended detrimental signal to 
LGBTQ+ individuals in the larger biology community. Recom-
mendations 9–12 focus on ways to create more inclusive college 
biology classrooms.
9. Be Thoughtful about the use of Humor and Pop Culture 
in the Classroom and How That Can Impact LGBTQ+ 
Students
I had a friend who would get all the students in his class to 
laugh with the catch-phrase “the urge to merge is strong” 
referring to how, of course, everyone wants to have sex. Well, 
I didn’t want to have sex and while the rest of the class was 
laughing, I was feeling isolated and like I didn’t belong there at 
all. My friend was an amazing ally when I shared this experi-
ence with him. Instead of getting defensive, he changed his 
catch phrase to “the urge to merge is strong for some of us” 
and that made space for me and made all the difference.—
Asexual non–gender binary graduate student
Using pop culture and humor is a popular way to engage stu-
dents learning biology content (Cooper et al., 2018; Maloy 
et al., 2019). Students generally respond positively to instruc-
tors incorporating pop culture and humor into the classroom 
(Banas et al., 2011; Cooper et al., 2018); however, there are 
instances when such efforts can lead to LGBTQ+ students feel-
ing uncomfortable or offended (Silverschanz et al., 2008; 
Cooper and Brownell, 2016; Cooper et al., 2020b). In a study 
that examined student interpretation of science instructor jokes 
in the classroom, LGBTQ+ students were more likely than non-
LGBTQ+ individuals to be offended by jokes about other under-
represented, underserved, or marginalized identity groups 
(Cooper et al., 2020b). Further, jokes based on assumptions 
about LGBTQ+ individuals may become microinsults, which are 
comments or actions that subtly and often unconsciously or 
unintentionally express a prejudiced attitude toward a member 
of a marginalized group (Harrison and Tanner, 2018). Jokes 
about LGBTQ+ individuals can have unintentional conse-
quences, particularly if they perpetuate stereotypes about 
LGBTQ+ identities (e.g., jokes stating that all gay men are 
effeminate). Finally, caution should be taken with cultural refer-
ences from movies or shows from earlier decades, as they often 
depict overtly negative stereotypes of LGBTQ+ individuals as 
well as other marginalized groups. Even with the best inten-
tions, it may not be possible for instructors to avoid all refer-
ences that may make individual students feel uncomfortable. 
Therefore, it is important to foster trust in the classroom, so that 
these conflicts could be turned into learning opportunities. For 
example, simply stating on the first day of class that your goal is 
to show respect for all students and making a request that stu-
dents assume best intentions is a concrete step toward creating 
a safe space in one’s classroom for all students. This can help 
them realize that offensive statements are not made intention-
ally and that you want students to point out when you inadver-
tently make a statement that some may find offensive.
Instructors can help normalize the existence of LGBTQ+ 
individuals in society by incorporating positive examples of out 
LGBTQ+ individuals in pop culture. There are many examples 
of LGBTQ+ news anchors, activists, sports celebrities, singers, 
or actors that could be integrated successfully into the curricu-
lum. Support for this idea comes from research in high schools 
that reported that including LGBTQ+ literature has been shown 
to serve as a source of affirmation and support for LGBTQ+ 
students (Norton and Vare, 2004; Wood et al., 2016). Alterna-
tively, instructors can provide examples of LGBTQ+ scientists as 
described in the next recommendation.
10. Present LGBTQ+ Role Models in Science
I think I would feel more comfortable in a class if an instructor 
identified as asexual, because it would be nice to know that 
somebody feels the same way I do, which right now, would be 
very rare. I’ve never been able to talk to somebody who feels 
the same way I do. Ever.—Asexual female undergraduate
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Studies have demonstrated that LGBTQ+ role models in science 
can be helpful for LGBTQ+ students in biology classrooms 
(Cooper and Brownell, 2016; Cooper et al., 2019; Schinske et al., 
2016). Not only do LGBTQ+ science mentors help students rec-
ognize visible members of the LGBTQ+ community, but they also 
provide students with an example of a member of the LGBTQ+ 
community who has “succeeded” in science. “Scientist Spotlight” 
is a homework assignment for students in biology that highlights 
science done by people who have different social identities, 
backgrounds, interests, and challenges (Schinske et al., 2016). 
This collection of resources presents the background and inter-
ests of a person doing the science that is being taught in the 
class. A study has shown that students who completed “Scientist 
Spotlight” assignments moved toward counter-stereotypical 
descriptions of scientists and conveyed an enhanced ability to 
personally relate to scientists (Schinske et al., 2016). This study 
also suggests that presenting diverse scientists to students and 
having them metacognitively engage with questions on the 
homework assignment is more effective than simply introducing 
diverse scientists to students. Incorporating such assignments in 
class is not only likely to be beneficial to LGBTQ+ students or 
students with other underrepresented or marginalized identities, 
but can also help shift all students toward more inclusive mind-
sets. You can visit the Scientist Spotlight Initiative (Scientist 
Spotlights Initiative, 2020; https://scientistspotlights.org/) to 
learn more about Scientists Spotlights and to find examples of 
Scientist Spotlights to use in your class. One of the current 
“Scientist Spotlight” examples is of Ben Barres, a transgender 
neuroscientist who transitioned after becoming a professor 
(Barres et al., 2017). Scientist spotlights could be developed with 
any LGBTQ+ scientists, but other particularly famous scientists 
who are members of the LGBTQ+ community include gay com-
puter scientist Alan Turing, lesbian astronaut Sally Ride, and 
transgender evolutionary biologist Joan Roughgarden. For addi-
tional scientists to highlight, a good starting place is the 500 
Queer Scientists project (500 Queer Scientists, 2019). This proj-
ect was started as a visibility campaign to try to bring attention 
to LGBTQ+ scientists and allies; it now highlights well over 500 
graduate students, postdocs, faculty, and practicing scientists 
who identity as members of the LGBTQ+ community.
Biology instructors can also serve as LGBTQ+ role models. A 
recent study demonstrated that LGBTQ+ biology instructors 
who are out to students in their classes perceive that students 
benefit from it in many ways: They become a positive example 
of a member of the LGBTQ+ community for all students, they 
can serve as a mentor to LGBTQ+ students, they become a 
known supporter of the LGBTQ+ community, and students may 
find the instructor more relatable and feel more comfortable in 
class (Cooper et al., 2019). While we recognize that coming out 
in the context of the classroom is a personal decision, we 
encourage faculty who feel comfortable and who do not per-
ceive any costs to revealing their identities to come out to stu-
dents. Although some instructors worry that this can take too 
much time, revealing one’s LGBTQ+ identity can take as little as 
30 seconds. For example, an instructor can state that they are a 
member of the LGBTQ+ community as a fact about themselves 
or an instructor can show a picture of their significant other as 
a way to get to know them on the first day of class (examples of 
how this can be done are in the Supplemental Material). If 
instructors are not personally members of the LGBTQ+ commu-
nity, they can explore whether their institution has an LGBTQ+ 
mentoring program that pairs LGBTQ+ faculty with LGBTQ+ 
students on campus (e.g., University of Central Florida, 2019a) 
and can connect students to an LGBTQ+ mentor that way.
11. Discuss the Full Range of Gender and Sexuality in 
Biology Class
I distinctly remember being in a genetics class where the 
instructor picked a girl and then assumed that she would like 
a guy and made a big show of them getting married and 
having a kid. The entire time, all I could think about was 
how lucky I was to have not gotten chosen so I wouldn’t 
have to feel weird about being the example.—Queer female 
undergraduate
The biology classroom is well-suited for discussions of gender 
and sexuality. As biologists, we have opportunities in our class-
rooms to dispel myths regarding the biology of attraction, biol-
ogy of gender, sexuality, reproduction, hormones, and genetics. 
Instead of avoiding these topics, we recommend that instruc-
tors intentionally include them in class.
When addressing these topics, we should make clear distinc-
tions between chromosomes, hormones, gender, biological sex, 
and internal and external genitalia; these topics are often con-
flated, but each is distinct and nuanced. Because reproductive 
body parts are often viewed as being synonymous with gender, 
we encourage instructors to use language in a way that detaches 
body parts from gender (e.g., stating “some people have penises, 
some people have vulvas,” dissociates biological traits from gen-
der identities such as “girl” or “boy”). Additionally, instructors 
should recognize that not everyone has all the body parts asso-
ciated with their sex when discussing reproduction and devel-
opment (e.g., having a vagina does not always mean a person 
has ovaries). When explaining concepts, it is important to be 
clear about their assumptions (e.g., “in this example, we’re 
assuming a breeding population of flies in which all males have 
functioning testes and all females have functioning ovaries, but 
of course in reality, things are usually more complex”).
Instructors can also intentionally select certain language 
based on the context of the lesson. When doing a Punnett 
square and discussing chromosomal movement, “chromosomal 
male” could be used, but in discussions of alternation of gener-
ations, “sperm-producing partner” may be more appropriate. 
Other instructors may prefer to highlight the complexities 
involved at the beginning of the term or lesson and then use 
simplifying assumptions for the rest of the term. For example, 
an instructor could cover some of the complexities found in 
nature the first day before asking the students to develop sim-
plifying assumptions (e.g., opposite sex attraction and function-
ing reproductive organs) to aid in their experimental work.
Further, when teaching about human reproduction, we 
encourage instructors to highlight the difference between sex 
and gender and the inherent variation that exists in biological 
sex, just like any other trait. Explicitly addressing that there are 
far more than just two sexes physiologically and that hormones 
play an enormous role in sexual development before birth can 
help normalize intersexuality. The Intersex Society of North 
America recommends discussing intersex openly, supportively, 
and without shame (Intersex Society of North America, 2008). A 
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potentially helpful resource is this visual spectrum of gender and 
sex that could be used to help students grapple with the reality 
that there is a diverse, nonbinary range of hormones, chromo-
somes, and sex characteristics (Montañez, 2017). Language 
such as “syndrome,” “disorder,” and so on may cause intersex 
students to feel abnormal or othered; “differences or variations 
in sexual development” is a better way of describing it (Ainsworth, 
2015). Instructors may want to discuss that statistical normality, 
which is descriptive, is often conflated with societal norms, 
which are prescriptive. The mean in a normal distribution is the 
most common state (or “normal”), but it is important to recog-
nize that “normal” implies no judgment in statistics. “Normal” in 
societal terms has judgment attached to it, so talking about what 
is common rather than what is normal may be a better approach. 
More inclusive terminology includes discussing what is typical or 
discussing that it is common to have a range. For example, 
instructors might note that 1 in 1500 to 2000 people is intersex 
(Blackless, 2000).
To facilitate these lessons, we suggest using case studies such 
as those found at the National Center for Case Study Teaching 
in Science (National Center for Case Study Teaching in Science, 
2019), which has a number of examples involving variations in 
sexual development. Case studies involving intersex variations 
such as androgen insensitivity can be useful for teaching stu-
dents about the breadth of natural variations.
When discussing human reproduction and genetics, we 
often unintentionally assume gender and imply family struc-
tures. We encourage biology instructors to preface these discus-
sions with some disclaimers: that our language is imperfect at 
best and that terminology that affirms some may cause others 
affront. We suggest language such as “egg (donor)” or “sperm 
(donor)” be used in place of “genetic mom/dad/parent” or “bio-
logical mom/dad/parent.” The terms “mom” and “parent” 
imply social relationships and gender, but using only the terms 
“egg” and “sperm” as well the word “donor” removes any 
implied social relationship, as well as gender. This is important, 
because a transgender parent might be the sperm donor and 
have a maternal relationship. The term “biological parent” 
could be insulting for LGBTQ+ parents when discussing sperm 
or egg donors. Likewise, donor-conceived people may or may 
not have relationships with their egg/sperm donors and may or 
may not prefer to use the terminology “donor.” Instructors can 
encourage students to take agency and communicate which ter-
minology best represents them. Alternatively, it may be more 
inclusive to not use humans as the example.
Additionally, there are updated symbols for making Punnett 
squares inclusive to everyone, including trans individuals, non-
binary individuals, families with egg/sperm donors, and fami-
lies including surrogacy (Bennett et al., 2008). We refer instruc-
tors to Mills (August 2019; Science https://science.sciencemag 
.org/content/365/6456/869.summary) for a discussion of the 
current state of knowledge about the genetics of same-sex 
behavior. However, we caution that genetics can be perceived 
as threatening by some members of the LGBTQ+ community, 
because a genetic basis could be used to try to “cure” or elimi-
nate LGBTQ+ individuals.
As variation in biological sex, reproductive anatomy, hor-
mones, genetics, and family structures exists, so does variation in 
sexuality and gender identity. However, textbooks may contain 
heteronormative, strictly binary views of sex/gender and sexuality 
in sections such as evolution and the endocrine system (Bazzul 
and Sykes, 2011). Discussions of evolution rarely include alterna-
tives to binary sex or heterosexuality (Ah-King, 2013), despite the 
existence of same-sex sexual behaviors having been identified in a 
wide variety of taxa (Bailey and Zuk, 2009). Similarly, “sex hor-
mones” are often presented in textbooks as sex-exclusive physiol-
ogies, a standpoint that incorrectly supports binary sex and sex/
gender determinism (Nehm and Young, 2008). Further, instruc-
tors often inadvertently reinforce heteronormativity by using 
exclusively heterosexual human examples. We recommend that 
instructors recognize the range of sexes and sexuality when teach-
ing these and related concepts. We point readers toward Joan 
Roughgarden’s book Evolution’s Rainbow for examples of gender 
and sexuality diversity in taxa beyond humans (Roughgarden, 
2013). Biologists may also be interested in the textbook Animal 
Homosexuality: A Biosocial Perspective on animal homosexuality 
(Poiani, 2010) or a review of same-sex sexual behavior in animals 
(Bailey and Zuk, 2009). Another excellent teaching tool regarding 
gender and sexuality is The Genderbread Person (2017) (www 
.genderbread.org; Gender-Inclusive Biology, 2020).
It is important to note that these subjects may make some 
students feel uncomfortable. For topics such as sex, reproduc-
tion, pregnancy, childbirth, miscarriages, and abortion, instruc-
tors may choose to include trigger warnings or content warn-
ings to flag content that may be potentially triggering for some 
students. The University of Michigan’s Inclusive Teaching web-
site has useful examples of how to structure a potential content 
warning (University of Michigan, 2019).
12. Incorporate Positive and Well-Rounded Examples of 
LGBTQ+ Identity into the Curricula
These [intersex] individuals failed to develop normally as 
males because their SRY gene was defective.—A paraphrased 
quote from a commonly used anatomy and physiology text-
book (Tortora and Derrickson, 2018, p. 1141).
Most biology textbooks continue to perpetuate the idea of 
strictly binary sexes and are silent about sexuality beyond het-
eronormative behaviors (Snyder and Broadway, 2004) in both 
humans (Bazzul and Sykes, 2011) and nonhuman animals 
(Ah-King, 2013). In their review of eight biology textbooks for 
secondary schools, Snyder and Broadway (2004) report that 
the term “homosexuality” was only used in the context of expla-
nations about AIDS. The textbooks included a diverse range of 
pictures in terms of ethnicity, gender, and physical abilities, yet 
when pictures of human families were included, the pictures 
were explicitly heterosexual. Notably, the textbooks only 
included one picture of an individual who was potentially 
LGBTQ+, showing an individual talking about AIDS with a 
counselor (Snyder and Broadway, 2004).
Given this context, it is especially important that LGBTQ+ 
individuals are represented in the curriculum in positive ways. 
For example, when discussing HIV/AIDS, instructors can high-
light the role of the LGBTQ+ community in healthcare activism 
(Abbott, 2016). The activist group ACT UP played a critical role 
in changing clinical trials in constructive ways that affected not 
only the development of drugs for HIV/AIDS but for other dis-
eases as well (Epstein, 1995). We also recommend that 
instructors include LGBTQ+ representation beyond discussions 
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of reproduction, hormones, human development, and sex 
determination. This is especially important in curricula for pre–
healthcare students who must develop “cultural competence” 
for ensuring productive relationships with patients from the 
LGBTQ+ community (Rossi and Lopez, 2017).
CONDUCT BIOLOGY EDUCATION RESEARCH IN A WAY 
THAT IS INCLUSIVE OF THE LGBTQ+ COMMUNITY
Biology education research often collects demographic data 
about people. When these demographic data involve gender 
identity, researchers should use the correct terminology to 
describe participant identities. Questions should be written in a 
way that is inclusive of LGBTQ+ individuals (or children of 
LGBTQ+ individuals), and publications should utilize inclusive 
language. Recommendations 13 and 14 provide tips on how to 
conduct biology education research in a way that is inclusive of 
the LGBTQ+ community.
13. Be Inclusive of LGBTQ+ Individuals when Designing 
Surveys for Biology Education Research
From personal experience, a demographic question on a sur-
vey that only includes male or female as choices can be frus-
trating to me. I would rather select nonbinary than female 
most of the time, so I like having the options. If I’m asked my 
gender and am only given two options—I already start to feel 
like the survey is not going to be inclusive, so I go into the 
survey with negative feelings.—Queer postdoctoral scholar
Demographic questions should differentiate between sex and 
gender and include additional options beyond man and woman 
(Westbrook and Saperstein, 2015). There is some disagree-
ment about what is the best way to collect these data; some 
prefer open-ended write-ins so students can write the gender 
identities that are most accurate for them (Human Rights 
Campaign, 2019b; Westbrook and Saperstein, 2015). How-
ever, for large data collections, coding these identities can be a 
time-intensive process, and the researcher is often forced to 
collapse the identities into larger categories for statistical pur-
poses. An alternative approach is to provide students with the 
options of woman, man, gender nonbinary, do not know, 
please provide if not listed (where they can fill in their iden-
tity), and decline to state. When researchers do analyses using 
gender as a variable, they should be explicit during presenta-
tions and in articles that gender is a spectrum and they are 
typically only examining two genders; gender nonbinary stu-
dents are typically excluded from the analyses due to the lack 
of statistical power. A set of example questions that can be 
used to collect student identities are included in the Supple-
mental Material.
Demographic questions can also be problematic for the 
children of LGBTQ+ individuals when these questions refer to 
information about one’s parents; for example, when collect-
ing data about college generation status, asking information 
about “parent or guardian education” is preferable to “moth-
er’s education” or “father’s education.” Further, sometimes 
researchers have students use a code as a way to pair pre- and 
posttests, and on more than one occasion, we have heard 
people say to students to use a mother’s maiden name. This 
assumes that all students have a mother and that students do 
not share the maiden name of their mother, which is a prob-
lem for students with two mothers, students with single 
mothers, students with hyphenated last names, and students 
whose mothers did not change their names. Just as it is 
important for biologists to consult and collaborate with biol-
ogy education researchers when starting to do pedagogical 
research, it is important for biology education researchers to 
consult with experts in inclusive language for research proj-
ects. When considering research questions and developing 
surveys, we recommend that they be designed so that a non-
binary student raised in a nontraditional family (e.g., same-
sex/gender parents, foster parents) could comfortably and 
accurately answer each question.
14. Advocate for LGBTQ+-Inclusive Language 
in Publications
The LGBQ acronym has been changed to LGBTQ for 
consistency throughout the manuscript.—Copy editor of an 
education research journal
Journals and publishing companies can encourage copy edi-
tors to familiarize themselves with the difference between 
gender and sex, the language surrounding the LGBTQ+ com-
munity, and that sometimes the pronoun “they” is being inten-
tionally used as a singular pronoun. Collectively, the authors 
identified instances where they have had to advocate for cor-
rect or inclusive language to be used in their own articles as 
well as in university documents. For example, one author used 
the term “gender” in a article describing a study of the experi-
ences of women in a biology class. The copy editor changed 
every instance of the word “gender” to the term “sex,” because 
it was the journal’s policy. While it may be common to use the 
term “sex” when referring to nonhuman organisms, biology 
journals that agree to publish education literature must recog-
nize that research on humans more commonly takes into 
account “gender.” Additionally, studies about LGBTQ+ individ-
uals often use very specific language about the population of 
individuals within the LGBTQ+ community that they are 
studying. For example, if a study exploring LGBTQ+ individu-
als does not recruit transgender individuals, authors may 
choose to use the term LGBQ to refer to the population stud-
ied. Copy editors may assume that this is a typo and correct 
the term back to LGBTQ+ or argue to use the full acronym for 
consistency. Further, editors often change “they” pronouns 
back to “he” or “she” pronouns, because they assume that the 
use of the word “they” for a singular pronoun is incorrect, 
even though it has recently been deemed by Merriam-Webster 
and the American Psychological Association to be appropriate 
(American Psychological Association, 2019; Merriam-Webster, 
2019). While it is ideal and most efficient to continue to 
inform copy editors about inclusive LGBQT+ terminology, 
authors must take the first step and use the correct terminol-
ogy themselves, as well as be persistent to ensure that the 
journals use language that accurately describes their study 
population.
WHERE DO WE GO FROM HERE?
Educating undergraduates, graduate students, postdocs, 
instructors, staff, faculty, and administrators about how to be 
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Cooper, K. M., Gin, L. E., & Brownell, S. E. (2020a). Depression as a conceal-
able stigmatized identity: What influences whether students conceal or 
inclusive of LGBTQ+ individuals in biology is an important step 
in creating a biology community where LGBTQ+ students can 
not only persist, but succeed, at the same rates as non-LGBTQ+ 
students. Undergraduates will go on to be the next generation 
of healthcare practitioners, scientists, and scholars, and their 
understanding of and willingness to embrace the LGBTQ+ com-
munity is vital if we hope to lessen the stigmatization around 
these identities and improve acceptance. While we have referred 
to instructors and faculty throughout this article, we recognize 
that graduate students can have a substantial effect on under-
graduates, given their involvement with undergraduate educa-
tion (Sundberg et al., 2005; Dolan and Johnson, 2009; Bettinger 
et al., 2016; Connolly et al., 2016). Thus, developing graduate 
teaching assistant training that references how to be inclusive of 
LGBTQ+ students could be particularly impactful.
There is much more research that needs to be done to under-
stand how best to be inclusive of LGBTQ+ individuals in biology 
learning environments. We encourage the biology education 
community to consider the LGBTQ+ population as a focus of 
future research, particularly research that aims to make biology 
environments more inclusive for all.
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